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ABSTRACT 

Pupil learning '^about evolution under different types 
pf instruction is examined. A branching style program in which 
written responses were required was compared with a program in which 
the saAe material was presented in straight narrative style. The 
project compiled and analyzed test results from 1.15 fifth-gradis 
students. The students were divided into two groups r one of which was 
assigned a programmed text on evolution; the other was assigned a • 
parallel narrative version. Results from a post test and retention 
te'st indicated the programmed text to be significantly superior to 
the nonprogrammed text in teaching elementary school students about 
evolution. The results of a questionnaire on attitudes of the 
children toward presentation of the material on evolution indicated 
that they viewed both texts favorably r with slightly greater 
preference for the programmed text. The author concludes that the 
overall favorable^ attitude of the students to both texts could 
possibly be attributed to a novel approach. Tables and references on 
works relating to programmed instruction, audiovisual communication, 
and learning processes are included. (Author/DB) 
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■ , Attention to progra^oa learning Ugan with th. 
, int.oA»Uo„ oS the teaching .achino as a tcch«ol«^c..l 
Th3 n.st o, the.3 machines was aovelopea.by Si.ncv L - 
^-ss.o, ,,3.6, .3 '. scoring ievice to .aciiitato t^ 

. taking ana scoring of ohj.ctive examinations.. The st.£ent 
-aa the question .rcsentea in the aperture of the machine, 
selectea an answer fro. a.ong several alternatives,, ana t^e. 
pressea the button .corresponding to this chosen, answer. Xf 
he was correct, the next guestion appearec in tno slot,- i» 
»e haa .aae a .ista.e, the original guestion regained. T-e 
..achine counted his errors, but the tape aid not .ove on to 
the next c,„ ,tion until the right button had been pressed. 
Because ■ ■ .„ student tae„ that he was correct when the 
question .ovea, he haa i»ediat. feedbacH or reinforcement 
ana thus learned while testing himself. ' i„ re^oect- 
Pressey .s machine had the same capabilities as the machines 
now in use. Vet despite the promise of his experimental 
results (Pressey, 1932) the .ove-ent in behalf of such 
devices lost its impetus. There are at least two expla- 
nations for this. Pirst, no provision was'^ade for systc- ' 
atic progran»r,ing of materials to be used in these machines, 
and, second, the onset of the depression offerea an 



. • ,. \ 

ur.favorablc environiTient for introciuction into the . nc^clon-* 3 ^ 

.schools (Lysaucrht &Williavas, 1963). Becausa of thc::e 
conditions, no nev; research of iripdrtancq in., .pro9ra::rj:v6G'. 
instruction v;as reported until the 1950 's. 

The publication of . a paper by B. P* Skinner (195<:^j 
began the research and developmoht :of j)ro'grarruTiod in:::;truction 
which has- continued to the present. Skinner developed a 
raachine which differed frora Pressey*s chie^uly m ;:hat cne 
student was not given alternatives to chopsp fro?a, but 
instead v;as asked to write his own responses in the spaces 

X provided; and 1:hen, as a printed tape advanced, the correct- 
answer appeared for comp^ison with what he had v;ritten. Th- 
use of small steps from simple to complex material asr.urea a 
high probability of the student 's response being correct and 
thus reinforced by the comparison response. A further dif- 
ference between the Pressey.and Skinner devices is that the 
Skinner material is so planned that it is not essentially a 
review of partially learned material, but rather a ''program" 
in v;hich the responses of the learner are shaped as he learn 

Far more complex instructional devices have been 
developed beyond that of Pressey and the one first designed 
by Skinner. Many of these machines have been developed by 

c 

the United Status Air Force. Lur.;sdaine (1959) , who had a 
prominent role in their development, has. given a description 
of many ox thciu. . 



The essencG. o$.. learning by *ueans of a teaching 
machine ties g\ot in the machinery, but in the riatorial to be 
presented^- and it has been found that properly ccsigncd pro-r 
graiTaaed hooks can serve about the san\e purpose as the cirnplo 
forms of teaching machines/" Prograr;i:aed books such as 
Holland' and Skinner 's The Analysis of Behavj.or (19S1) are 
now available on a wide range of subjects. 

Since a program is designed to do the teaching with- 
out the aid of an instructor or other supportr^'t necossar- 
. ily must begin v/ith what the, learner already " knows . This* 
knowledge or prior learning is added to by eliciting ansv/ers 
that are at fi^st hinted at or prompted in order to make the 

cokrect answers highly probable* These answers, once re- 

■ \ 

inforced are then overlearned through their repeated use as 
a new material is added. 

There are two basic types of programs. The type 
advocated by Skinner is called. the linear program. The pro- 
gram initially asks the sttident questions which he can 
easily answer. It then proceeds through a predeterrainec 
sequence of questions or "frames" which require him to con- 
struct his own responsei^s. Less and less "prompting" is prp- 
vided as he progresses in very small steps through the 
program. ■ . « 

The second type of program is the intrinsic or ' 



'branching program developed by Nor:.an Cirov.'der (1955) . -hi 
consists of a. scries of sequential subject natter ^ur.iua 
followed by multiple choice questions. The student i^: pro 
vided with additional material on the basis of his rcspons 
If he is correct ne;. material is provided. If he selects 

the wrong answer, he is directed t^ a review page which ha. 

a more detailed explanation of the sa.-nQ: material. " 

The linear and the branching programs are by no ' 

means the only programs now in existence. There have been 

nur^erous modifications of these basic styles.. Many of the 

more recent programs make use of branching within a linear 

program. 

The extensive research which has been done on pro- 
grammed instruction has demonstrated . that students do learn 
from programmed instruction , but the question of how well 
students learn from programs as compared to other kinds of 
instructions cannot be answered with as much' confidence. 

one of the areas of research in programmed learning 
has been concerned with a comparison of learning from pro- 
grams with learning from conventional texts. An essential 
hypothesis to be treated in this particular area is whether' 
or not the overt responding, which is^the essence of the pro 
gram, has a significant effect on learning. Studies cc-- 
paring the practice of active response , versus the' mere 
reading of items with the responses filled in are somcv.-hat 



equivocv^l. Ho?Llc>.%.d (1960) using pcvchology as the .:;jv.;y;cc'c 
i?.atGrial found that a group which uieroXy read coraplcto 
statements made more errors than either active or covcrc 
rosiponcers on a final test, but also took lees tirnc to coiT,- 
plote the progra:T\. Senter (1966) con\paa:Gd thrca.. methods of 
instruction in binary and octal arithmetic: Nonr.an Crov/dor's 
branched prograituned text (1962), another luodificd version of 
this programmed text, and a narrative text version present j.ng 
the same content material., Both of the programmed instruc- 
tional methods resulted in significantly greater perfom^.ance 
on the criterion test thail was obtained by using the narra- 
tive text. Silberman (1962) in his surrjnary of 15 stucies 
cor.vr.o^ring programraed texts with narrative texts reported that 
9 studies reported superior learning for the programmed 
materials and 5 reported no difference. Krumboltz and 
Wersman (1952) found no significant difference on immediate 
posttest scores between a group using a regular prograrumed 
text and another group using a programmed-text with all 
blanks fi.lled in. A-tv7o v;eek delayed retentiorv test, how-* 
ever, did show significance in favor of the programmed text 
requiring overt responding. A similar study by Crist (1S6S) 
examined the effects of overt versus covert responding on 
retention by sixth grade students using t^/b programm.ed texts 
cr^ astronomy. On the immediate posttcsts" there v/ere slight 
butj nonoicjnificant differences between the overt and covert 



responding group.... On a two week delayed test the clight 
. differences did not. occur, and the raean .covert and overt 
^ scores were almost identical. Roderick and Anderson (1958) 
coinpared a prograromed introduction to psychology with a ^ ' 
te:ct-boo.v style su^^ary of the same lesson. .Overall, the 
■ high school ,and college students who co.-npleted the program 
.scored higher on a posttest than those who studied the 
surruuary. The advantage of the program was greatest with high 
school students. ♦ 

The present study involved a comparison of a branch- 
ing style program, in which active responding , (writing of 
responses) was required with the same material preWnted in 
straight narrative stylo. A programraed text on eviution . 
(Thomas, 1971) for fifth grade children was createdLom 
subject matter provided by '^he Anthropology CurricuLm 
Project" of the University of ^Georgia. A parallel nalrative 
version of the text was derived directly from the progLmmed 
text for use in this study. 

The experimental hypotheses to be tested were: \ 

1. That the programmed text group will score sig-^ 
, nificantly higher than the parallel narrative \ 

text group on the posttest. - 

2. That the programmed text group v/i 11 score sig- \ 

• nificantly higher than the parallel narrative \ 
text gx-oup on gain scores from pretest to posttest.^ 



That thG programmed text group v/ill score sig- 
nificantly higher than the parallel narrative 
text group on gain scores froni pretest to 
retention, test. , 
That the prograirjned text group will require sig- 
nificantly more time than the parallel narrative 
text group to complete their text. 
That the programmed* text group will give a higher 
percentage of favora}^ic responses than the . 'j 
parallel narrative text group to the text evalu- 
ation questionnaire. 



METHOD * . ' . . 

Subjacts - . ' 

The 115 subjects . consisted of four classes of fifth 
grade children at Sallie Zetterov/er Elementary School in 
Statesboro, Georgia. Two classes (54 students) v/ere randoriily 
assigned to receive instruction by the programmed text on 
evolution (programmed group) and the remaining tv7o classes 
(42 students) to receive instruction by the parallel narra- 
tive version (non-prograrnmed group) • fill classes consisted 
of both v/hite and black, male and female children. 

Materials 

/ 

The materials consisted of copies of a progrcimmed 
text on evolution for fifth grade 'Children^ copies of a " 
parallel version of the programmed text; copies of a Pronun- 
ciation Guide, and a pronunciation tape for use pn a tape 
recorder. All printed materials were reproduced in pica 72 
type by offset press. The programmed text (Appendix A) was 
written in the branching style and required v/ritten respond- 
ing froiu the. subject. The parallel version (Appendix B) 

"*....? 

proGcnted the same material with all blanks filled in. The 
branching pages for incorrect ansv/ers in the' programmed text 



we're removed in the parallel version, but all other review 
natcJriEil \ms kept equal . The- Pronunciation Guide", (Appendix 
C) and pronunciation .tape were corriposed/ 6f pcrtinerJ: words 
presented in both texts. The 21 v/ords, printed on ^separate 
pages v;ere divided into syllables and narked for. accent. The 
voice on the tape pronounced each V7ord twice 'and then pro- 
viced an opportunity for the students to pronounce the word* 

Two forms of a matching type evaluation "best^ Forra A 
and Form B (Ajipendices D and E) were /also developed for use 
v/ith both gr6ups,. Test items wer'e matched for equal diffi- 
culty on botK tests,. 

A seven question pupil evaluation' survey v/as designed 
to obtain an objective quantification of student opinion. 
This survey was attached to Test Form B (Appendix E) . 

■ I - " ■ 

Procedure • j 

j . . ^ 
For four days of "the week prior to receiving the ^ 

texts subjects in both groups listened to. the pronunciation 

tape and actively responded to it while looking at^ their ovm 

Pronunciation Guide book. Tape playing .:time involved six 

minutes each day. The classroom teacher was instructed not 

tb explain any of the words to the children. 

On the fifth day of that V7cek a protest (Form A) was 

adir.inic tared to deterr.iine if the programmed and non- 

progranuied groups differed in prior Joiowlecge of the 

13 . 



evolutionary concepts. 

,For four days of 'the follov;ing week all- subjects in 
all classes v;ero allov/ed to go through their assigned 
prograr-n^ed or parallel narrative book at thoir cv/n speed. A 
record v;as kept of the working tiines for each subject. The 
experiinenter was present at all classes to supervise the 
sessions. ^ 

On the fifth day of that v;eek a posttest (Porn B) 
vas adninistered. A student evaluation form was attached to 
the posttest.' 

• Tv^o weeks fro.Ti the day of the posttest a retention 
test was adninistered (For:-a K) to all subjects. 

T'r.o Cal.f fornix Reading Test (Form T?) had been 
ad-ninistered approximately eight months prior to this study 
as a routine school, policy. Reading level scores v/ere thus 
obtained for all subjects to determine if the two groups had 
comparable reading skill. 
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RESULTS 



Table 1 shows the group mean 'scores and standard 
deviations for the progranuned and non-prograrru-nea text group- 
on the California Reading Test and the pretest (Evolution- 
For.Ti A). The programmed group had a reading level of 5.9, 
while the non-programmed group had a reading level of 5.7. 
This difference was not significant at the ,05 level 

<« ' 

(j: = .549). On the pretest (Evolution-Form A) , the pro- 
grairu-ied group had a mean of 7.0, v/hile the non-pro granutied 
group had a mean of 7.3. This difference v/as not signifi- 
.caivc; either (t = .409, p>.05). Thus it was assumed that 
there v/as no difference between the programmed text group 
and the non-programmed text group on prior knowledge of evo- 
lution or on reading ability. 

Table 2 presents the source table for a tv;o factor 
analysis of variance performed on the posttest scores. 
Factor A consisted of the prograirjxied vs. non-prograirjried con-- 
ditions and f actor B consisted of three reading levels. The 
Calif o^ynia Reading Test levels which divided those students 
.'scoring below 4.5 and those scoring above 5.5 from the 4.5 - 
to 5.5 range, evaluated the effect of reading abilitv on the 
x.cct pGrfonr.ancc of the tv7o text groups. The xror.plctolv 

15 
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TABLE r 

Mc^na and Standard Deviations of Calii-ornia Reading Tes£ 
(Form W) and Pretest (Form A) Scores 



California Reading Test Prote5:t 

Standard Standard, 
Mean Deviation Mean^ Deviation 



Programmed Group 5.851 1,957 7.037 3,018 

Non-Programmed Group 5^657 1.505 7,309 3.342 



TABLE 2 

Analysis of Variance Table for Posttest 
Scores and Reading Level 



Source 


ss 


df 


MS 


F 


P 


Text (A) 


147.407 


1 

1 


147.407 


8.544 


.01 


Reading Level (3) 


1270.779 


2 


635.389 


36.829 


.01 ^ 


A X B 


■ " 1.681 


2 


.840 


.048 




W Cell 


1552.70 


90 


17.252 
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rr.:':*^:;-.'i:x.':Gd factorial design with an unweio-^tcd n\ean anaiycis 
for unequal n*s (};irk, 1968)- yielded a significant difference 
t)Ctv;ecn tb/o prograxamed and non-]u-ocfra:.meG cjroups (F = 8-5<i4, 
j2<.01) and reading levels (P =r 36.829, p-<»Oi). There v;as 
no significant interaction bctv;ecn reading levels and the 
pro<7rv%:T.n;cd and non-prograrruAed text groups . 

In Table 3 are presented the posttest gain ^sccre 
neans (posttest rainus pretest scores) and the two week 
delayed retention test gain score means (retention test minus 
pretest scores) for the programmed and non-programrs^ed croups • 
The programmed text group had a -mean posttest. gain score of 
9.2> while the non-programmed group had a mean gain shore of 
6.1. -This difference was significant beyond the .01 level 

{t 3.694). On the .retention test the programmed grcuo had 

I 

a mean gain score of*"6.6, v/hlle the non-programmed group had 
a^gain score ^nean of 4.5. This difference was significant 
beyond the .01 level also (t = 2.828). 

Time scores for completion of the programmed and the 
non-programmed text are presented in Table 4. The mean time 
for completion of the programmed text v;as IIS.S minutes, 
V7hile the mean time for th ^ non-programmed group was 52.2 
minutes. This difference is significant beyond the .01 level 
(t = 15.56S) . 

The results of the student questionnaire responses 
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are presented in Tables 5, 5, 1 , 3, 9, 10, and 11. The 
Pronunciation Guides and tape recording presentationf: which 
verc utilized prior to the text study sess '.cns were judged by 
the fifth grade children to be helpful." Seventy-one percent 
of the programmed group and 84.4% of the non-prc>gramr-;ed group 
reported that "it helped a lot." On the question concerning 
hov; much difficulty was encountered following directions in 
the texts, 58% of the programmed group reported "no trouble," 
G while .75.8% of the non-p3i:o9Xv^mmed group reported "no 

trouble." Table 7 presents the results of the question con- 
cerning v;hether or not the students enjoyed the text on evo- 
lution; 78.8% of the programmed group and 75.8% of the non- 
prograri-iT.ed group "liked it very much." Table 8 gives the 
results of the responses to the question concerning how 
difficult the te:<t was to understand; 69.7% of the programmed 
group reported that "it was a little hard" as did 63.6% of 
the non-progrcimmed group. None of the students in either 
group reported that "it was hard." Table 9 presents -^hje. 
data from the question of v/hether or not the students pre- 
f erred their text to a teacher; 86.6% of the programmed 
group and 60.6% of the non-programmed ^ group said "yes." The 
data concerning the question of whether or not the students 
believed they learned more f rom^ their text on evolution than 
from a regular text is presented in'TablC'lO; 90.4% of the 

18 
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TABLE 3 

Means arxd Standard Deviations of Posttest 
and Retention Test Gain Scores 



Posttest 
Gain 



Retention Test 
Gain 



Standard 
Mean Deviation 



Standard 
M<cV>n Deviation 



Programmed Group 9»2 3.912 

Non-Programmed Group 6.1 4.126 



6.611 



4.523 



4.04 



3.146 



19 



TABLE 4 



dumber of Minutes Required for Completion of 
Programmed and Kon-Prograrrjued Text " 



Time (minutes) to Completion of Text 



Mean 



Standard 
Deviation 



Programmed Group 
Non-Programmed Group 



118.78 
-52.24 



27.43 
12.86 



TABLE 5 



How much did the pronunciation guide and the tape recording 
help you learn the \7ords in this book? 



It did It helped . It helped 
not help a little ^ a lot 



Programmed Group 3.2% 25.8?^ 71% 

Non-^Programmed Group . 6.2% 9.4% 84.4% 
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TABLE 6 



How rouch trouble did you hc<ve following 
directions in your book? 



r 


I had no 
trouble 


I had a little 
trouble 


I had u lot 
-o^ trouble 


Progranuaed Group 


58% 


39.7% 




Non-Progranraed Group 


75 ,8% 


24.2% 


0% 



TABLE 7 

Did you enjoy your book on evolution? 



I did not It was 
liVe it all right 



I liked it 
very i.\uch 



Prograimned Group 


3% 


18.2% 


78.S5S 


Non-Programmed Group 


6% 


18.2% 


.75.85^ 



T/iBLE 8 



How difficult was your book for you to undirstand? 



It v/as a 
little hard 



Prograranied Group 
i^on-Pr ogr amine d Group 
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TABLE 9 



Would you rather learn frcni a book like the one you 
just .read than from a teach ir? 



Yes 



Ko 



Prograrrjned Grouo 



Non-Prograiumcd Group 



85.6% 
60.6% 



13.4% 
39.4% 



TABLE 10 

V 

Did you learn more from reading your book oA evolution 
than from reading a regular book? 



Yes No 


Programmed Group 


80.4% 9.6% 


Non-Programmed Group 


97% 3% 


TABLE 


11 


Hov; much do you think you 


know about evolution? 


X do not 
understand 
evolution 


I know a I know a 
little aboizt ' great deal 
evolution about evolution 


i 

Programmed Group 3.2% 


54.6% 42% 



Xon-Programined Group 0% 60.6% 39.4% 



19 

;^rogramineci group and 97% of the non-progranned group saiii 
*Ves.** Table 11 presents the results to the question v;hich 
asks how much the students think they know about evolution; 
54.8% of the programied group reported they knew "a ttlo/" 
\;hilG 42% reported they knew "a great deal" about evolution- 
In the non--programmed group 60.6% of the students reported 
that they knew "a little, " while 39.4% reported that they 
knew "a great deal" about evolution. 
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. DISCUSSION 

1 

/' . / . ■ 

Comparison of the perforrnance of the progranir^ecl text 

group with the non^programiaed text group revealed sigriifi-. 

cantly greater learning for the pro grairjned text group. The " 

superiority of the programmed text group on the posttest was 

in accord with the findings of Senter (19^10).. The analysis 

of variance results indicated that reading level did have a 

significant effect, but that there was no interaction betv/een 

reading level and programmed or non-progreunmed text. As 

v:ould be expected, the better reader learned more material 

and thus performed better on the posttest. The identical 

content of the programmed and non-programmed texts would 

lead us to expect that there would be no interaction with 

reading level. 

The retention test results paralleled those of 

Krumboltz and V7ersman (1962) in that the prograirjned text 

grpup performed significantly better. The statistical re-- 

suits from the posttest, gain scores, and retention tests 

all provide more evidence in favor of the progrexmrned text 

and overt responding to be we^ighed against .equally impressive 

findings to the contrary in ^ other studies (Silberman, 1952). 

24 
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The only disadvantage observed with the prograinraod 

iciit was in the time required for its use* The non- 

m ■ 

prograiTaT.ed text required less than half th-- tiue that the 
progranuTiod text required for coiupletion* This finding, of 
vcourse, v^culd be expected in view of the fact tl\at the 
prograrcu-ned text necessitated v/ritten responses and had 28 
ccaitional "branching" pages. However, the presentatic:i of 
z\\e material and the amount of review was held constant in 
both texts, with the exception of the "wrong answer 'V pag^:;-? 
{e.g.. See page 2 of Appendix A). These pages were- deleted 
froiTi the non-prograr:med text since there was no opportunity 
for subjects to respond and thus possibly make errors. This 
c:;,ic3ion from the non-progranu-ned text only accounts for 
eight pages. The primary reason for the size difference is 
in the inclusion, of instructions and space for responding 
in the programmed text. The "right ansv/er" confirmation 
pages were included in the non-programmed te^t as a review. 
Thus the extra time required for the progrcimmed te:ct can 
primarily be accovmted for in terms of the overt r%feponding. 
The time disadvantage of the programmed text must be 
v;eighed against the superiority in test performance. The 
fact that the students using programmed texts were exposed 
to the material for a longer time cannot be overlooked; it 
is possible that this longer exposure was responsible for 
their better test performance • 
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Although the prograrnir.ed text has been shovm ' to be 
.;.i.2:-;:iricantly superior to th6 non-progr armed text, it should 
bo noted that test score means were rather lov/ in both 
groups. The programmed text group for example had a moan 
score of 16.-2 on the posttest, while the non-prpgramrued 
group had a mean of 13.3 out of 26 possible correct re- 
sponses. Possible explanations for this could be in the con- 
struction of , the tests or in the .lack of student motivation. 
One factor which could possibly account for test difficulty 
is the use of single spacing for the questions. Fifth grade 
literature is traditionally printed V7ith large type and with 
greater spacing. The absence of the usual grade incentive 
in the classroom could account for a lack of motivation to 
achieve. 

The results of the student questionnaire indicate 
that the students viewed both texts favorably, with 
indications of a slightly greater preference for the pro- 
grammed text. The overall favorable attitude of the students 
to both to;:ts could possibly be attributed -to a novelty 
effect. 

The Pronunciation Guides and tape recording, v;erG 
used in this study as an aid to learning. The purpose was 
to help the students become familiar with some of the diffi- 
cult words ,and- to generate enthusiasm for their, programmed 
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v>:: .on-prograrroned text. The only neaGurc of itc value 
oi^'tained in this study was from student responGcc. Student 
c.uostionnaire results indicated that the Pronunciation 
Guides were helpful . 

Looking at the programnaed text^ v/e can s'ee-^not only 

0 

that it is superior to the non--prograni:r.ed text, but that it 
is viewed favorably by fifth grade students. 



er|c ' 
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115 students comprising four classes of the fifth 
c,rade were divided into two groups according to class. Tv;p 
classes were assigned a programned text on Evolution and the 
reiuaining' two were assigned a parallel narrative version. 
The programn\ed text was written in the branching style and 
required overt (written) responding from the subject. T.he 
parallel narrative version presented the same material, but 
required no written responding. Results from a posttest and 
a retention test shov;ed the programmed text: to be signifi- 
cantly superior to" the non-programmed text. The results of 
the questionnaire reflected favorably upon the presentation 
of the material on evolution^ with indications of slightly 
more favorable responses 'from the programmed text group. 
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